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Determination of lead in table salt by using internal standard method
and standard addition method of ICP—MS
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Abstract: Rhodium (! Rh) was used as internal standard substance.
and the recovery rates of lead in samples with different salt concen-
tration of 4%, 8%, 12%, 16% were determined by using internal
standard correction method and standard addition method of Induc-
tively Coupled Plasma Mass Spectrometry (ICP—MS). The experi-
mental results show that: When determined by internal standard cor-
rection method, as the table salt sample’s concentration increased
from 4% to 20% , the recovery rates of the internal standard reduced
from 54.8% t0 5.1% ., and the recovery rates of lead in high, medium
and low standard addition samples with different concentration gradi-
ents of table salt were between 90% ~112% ; When determined by
standard addition method, the internal standard recovery rates of
each matrix of different salt concentration remained about 100%,

and the recovery rates of lead in high, medium and low standard ad-

EE£TE - Wdus & & k%
5 :771.X2015006)

YEF B R (1983—) 2 WAL A& 1 & B %2 4 B 4G 36 0F 9% o
TR A+, E-mail; rigiu@ foxmail.com

WA EH:2017 0322

2 B R S BT ST B A S U H (e

dition samples with different concentration gradients of table salt
were between 91 % ~114%; Both the two analytical methods can accu-
rately determine the content of lead in different concentration of table salt
samples, and the accuracy of the methods did not affect although the ma-
trix of table salt’s concentration increased from 4% to 20%.

Keywords: Inductively Coupled Plasma Mass Spectrometry ( ICP —
MS); internal standard correction method; standard addition

method; lead; table salt
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Table 1  The linear range, egression equation, correlation

coefficient and detectable concentration of internal

standard method and standard addition method
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Table 2 The recovery rates of internal standard with
different matrix concentration of table salt by u-
sing internal standard method and standard addi-
tion method %
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Table 3 The recovery rates of lead in sample with different
concentration gradients of table salt by using

internal standard method

TR/ WL/ g 2 / RSD/
% (ng » mL™1) % %
0.5 97 1.7

4 2.0 102 1.8
5.0 103 1.2

0.5 110 3.7

8 2.0 99 1.6
5.0 93 0.4

0.5 105 2.5

12 2.0 94 4.2
5.0 104 1.7

0.5 96 5.1

16 2.0 104 3.8
5.0 96 3.7

0.5 90 8.1

20 2.0 108 1.0
5.0 112 3.1
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Table 4 The recovery rates of lead in sample with different
concentration gradients of table salt by using stand-

ard addition method

Tk W/ B g 2/ RSD/

% (ng » mL™1) % %
0.5 109 5.0

4 2.0 91 1.6
5.0 96 3.8

0.5 114 3.8

8 2.0 102 0.5
5.0 99 1.9

0.5 111 3.2

12 2.0 98 3.9
5.0 95 2.4

0.5 112 5.1

16 2.0 102 2.9
5.0 95 1.0

0.5 102 2.8

20 2.0 105 3.7
5.0 98 2.6
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Table 5 The recovery rates of lead in the solution of the

20% salt solution by complexation extraction-

raphite furnace atomic absorption spectrometry

W/ (mg « kgD [\lER/ % RSD/ %
0.5 78 7.2
2.0 75 4.5
5.0 97 2.7

Hy % 5 AT SR T4 G ZE H— A A 0 - IO %
FE 20 %0 £ Eh 7 U BT AR R /N A T b 2R 0 A 8] i
IG5 X6 T b 2 5 R 1 AR AL bR [l B g v . AT LR
AR e JBE Ak 2% G B B — A SR T R IBOG i vk
5 o A 4 B R DT PN B TR RRT M A A L T R
B, HZ ik an b BB TR 5 R 38 A 46 P AT A 0 241K
B A D HE I
3 &

A 50 0] HEL SR S S B A B YRR R RORR A 1
D 7 P R R Y 7 IR HEAT TR ST 3 A A (R R R
FE AR iR T A A VR R A A 0 B [ S A
o T A 25 1) 43 BT T 0 R R e SRR 45 B R T PN A 3
B UE A 0 B 6 P B ELA RO 0 R AR E
LB R v B 0 AR A X A 8 R0 o R M R 0 T R
AN XA RN AR R A RO S R TR TS N
FRIEFFRAEN AL S GB 5009.42—20164 73 & 22 4 H 5 bR i

AR FE BRI AE ) B A R O 1 (B8 2RI AR R
TR 1 1 ) R L ARG I B0 B AT A R AR R AR

HT T o VR R b A B B A AR L T
1 A BB R R I B T o PR 4 4 S T RS (X
FALAS A R AR HE b AR HE R AT R e I v
PR 0 o 00 5 S Ay (8 T 540 v P E 7 E a AR h e
kAR R AT L I IR B Y S AR 3 N B 4[] — (]
TNSE BRE il B 5 2 o 7RI 52 58 B I B I 3 R AN i B 55
M AR SR R B Bl O £ 23 S AURE W HL b R i B

A T AR R S AR BT 5T X 4R L TR 0 7 0 SE
KERORE AL A TR MORHSE B R A Y R R A P AT A
27T 22 Ay i

e B

C1] 2. B 224 18 1 Fi A A 3R A T 92 % HL A IR B A ARG T b ) i
M. ki ZHR%, 2008 1-21.

[2] Wi, AN . A e, &5, Sk & 5 A A A ik i F o 2k
JELI). & 5% e R 24 4, 2016, 7(4): 1 462-1 467.

(3] #AESE, IR, WRIEIE. 5. A B IR IOk I E & 38
A ML BR A BT [0, R E R A 2R, 2012, 38
(8): 146-148.

L4 wEigUE . A ZhHS. S IR 72tk e g b ] &
224 R ARSI 25 4, 2005, 5(7): 1 540, 1 508.

[5] e A\ L F [ T2 36, GB 5009.12—2010 £ & %2 4 [{ bR 1
BRI (ST, dbat: B EARAE S Mt . 2010,

L6 mre A B 3 [ K T4 f it &) 48 & 2 51 4. GB 5009.42
2016 B 22 E R ME IR [S]. dbat: & = bRk
MRAt, 2016.

L7] BT, BERA, Bulife, 5. &k dah & & 0 I 2 7 36 0 5%
LI, &R AL A2, 2010(10) : 36-43,

(8] sk &Ry, U8, PWRIGEIR ., 5. B T U505 i 0 s 4 2 5 o ot i
AN T FR LT, P E S, 2013, 38(7): 93-95.

(9] KR . AWEEE, FH. ICP—MS il & 48 £ 4 R 28 0 e
FhmEEELII] M 5P, 2012, 28(5): 104-106.

[10] B/, oA, BREE, 55, o JBHs & 45 B Tk — Bk ik AR oo
REFEMDFLI]. P EFE I, 2016, 32(1) . 84-87.

(L35 90 O

[12] HELLMUTH K, PLUSCHKELL S, JUNG J K, et al. Optimi-
zation of glucose oxidase production by Aspergillus niger using
genetic-and process-engineering techniques[ J]. Applied Micro-
biology and Biotechnology, 1995, 43(6): 978-984.

C13] B AR . o€ T Ml X R 0 g Dot 0 7 1) 410 3% e % AL B8 1 0 20
FELDL & . v [ B2 B i 4 BRF T2 9 » 20072 53-54.

[14] 2w, BAWT, EHON, S5, RO 2 760 5 A KRR Ik R OHE 37 2 1 1
PEALLT]. o DRI A 42, 2010(11) ¢ 89-93.

[15] GERIN P, BELLON-FONTAINE M N, ASTHER M, et al.
Immobilization of fungal spores by adhesion[]J]. Biotechnology
and Bioengineering, 1995, 47(6) . 677-687.

[16] ER&H. BMEE A9 %50 %k B i 52 B2 fh K% 0ty 2 4 o2

94

FLD]. frE : Wbl K2, 2006:18-21.

[17] PIERCE D T, UNWIN P R, BARD A J. Scanning electrochem-
ical microscopy. 17. Studies of enzyme-mediator kinetics for
membrane-and surface-immobilized glucose oxidase[]J]. Anal.
Chem, 1992, 64(1 795). 1 804.

[18] ¥ H 4. A5, WER, 5. 2R BRI Z K I8 T 22 AR TE 25 4%
AT TR, &SP, 2016, 32(9): 209-212.

[19] ROSENBERG M, SVITEL J, STURDIK E, et al. Gluconic
acid production by Aspergillus niger with oxygen supply by hy-
drogen peroxide [ ] ]. Bioprocess Engineering, 1992, 7 (7).
309-313.

[20] MOIR A. How do spores germinate? [ J]. Journal of Applied
Microbiology. 2006, 101(3): 526-530.



